Abstract. We characterize finite p-groups G of order upto p 7 for which the group of central automorphisms fixing the center element-wise is of minimum possibe order.
In Theorem 2.3, we prove that there is no finite p-group G of order upto p 6 satisfying (1); and in Theorem 2.4, we prove that a group G of order p 7 satisfies (1) if and only if Z(G) ≃ C p 2 , |G ′ | = p 4 and nilpotence class of G is 4.
, which is a contradiction to our first assumption. It is, therefore, also necessary to assume that G is of nilpotence class at least 3. With these two assumptions, one can observe that G is not of maximal class, |Z(G)| ≥ p 2 and |G| is at least p 5 . We start with the following lemma.
Theorem 2.3. There does not exist a group of order upto p 6 satisfying (1).
Proof. The result follows from Lemma 2.2 if |G| = p 5 . Therefore suppose that |G| = p 6 . Observe that either (i) nilpotence class of G is 4 and |Z(G)| = p 2 or (ii) nilpotence class of G is 3 and |Z(G)| = p 2 or p 3 . The result follows again from Lemma 2.2 in case (i). Assume that nilpotence class of G is 3 and
Finally assume that nilpotence class of G is 3 and Proof. First suppose that Z(G) ≃ C p 2 , |G ′ | = p 4 and nilpotence class of G is 4. Then G is purely non-abelian and hence
is a group of order p 5 and of nilpotence class 3. Therefore 
